1. Introduction {#sec0005}
===============

The small bowel is affected in up to 80% of patients with Crohn\'s Disease (CD).[@bib0140] Small bowel capsule endoscopy (SBCE) may contribute to establish the diagnosis in patients with suspected CD, often being the next step after an initial non-diagnostic ileocolonoscopy, if the patient has no history of occlusive symptoms, suspected stricturing or penetrating disease. The very high sensitivity of SBCE, inclusively for the detection of early superficial lesions and/or those located in the proximal segments of the small bowel, is a major advantage in the diagnostic evaluation of patients with suspected CD, when compared with other small bowel imaging modalities.[@bib0145], [@bib0150]

The recent guidelines of ESGE[@bib0155] and ECCO[@bib0140] recommend the use of validated endoscopic scoring indices for the classification of inflammatory activity in patients with CD undergoing SBCE, such as the Lewis Score[@bib0160] or the Capsule Endoscopy Crohn\'s Disease Activity Index (CECDAI).[@bib0165] These scores aim to standardize the description of lesions and capsule endoscopy reports, based on a structured terminology,[@bib0170] thus providing a reproducible methodology for interpretation and estimation of endoscopic activity, while contributing for a higher inter-observer agreement. Moreover, these scores quantify objectively the inflammatory activity and enable a stratification of the severity of the disease. On behalf of the *Grupo de Estudos Português do Intestino Delgado* (GEPID) -- Portuguese Small Bowel Study Group, this manuscript aims to summarize the general principles and current applications of the available endoscopic scoring systems for SBCE in the setting of CD.

2. Lewis Score {#sec0010}
==============

To calculate the Lewis Score, the small bowel is first divided into three equal parts (tertiles) based on capsule transit time from the first duodenal image to the first cecal image. For each tertile, a subscore is determined based on the extension and distribution of oedema ([Fig. 1](#fig0005){ref-type="fig"}), as well as the number, size and distribution of ulcers ([Fig. 2](#fig0010){ref-type="fig"}). The Lewis Score results of the sum of the worst affected tertile *plus* the score of stenosis ([Fig. 3](#fig0015){ref-type="fig"}); stenoses are evaluated considering the entire length of the small bowel, independently of the division in tertiles -- [Table 1](#tbl0005){ref-type="table"}.Figure 1Villous edema.Figure 2Aphthous ulcer.Figure 3Ulcerated stricture.Table 1Lewis Score.NumberExtentDescriptorsVillous appearance (worst-affected tertile)Normal -- 0≤10% -- 8Single -- 1Oedematous -- 111--50% -- 12Patchy -- 14\>50% -- 20Diffuse -- 17Ulcer (worst-affected tertile)None -- 0≤10% -- 5\<1/4 -- 9Single -- 311--50% -- 101/4--1/2 -- 122--7 -- 5\>50% -- 15\>1/2 -- 18≥8 -- 10(percentage of the frame occupied by the largest ulcer) ocupadaStenosis (whole study)None -- 0Non-ulcerated -- 2Traversed -- 7Single -- 14Ulcerated -- 24Not traversed -- 10Multiple -- 20[^1]

The Lewis Score has been recently validated for use in clinical practice.[@bib0175] Although its calculation seems unpractical, a software has been developed to enable its automatic calculation, which has been incorporated into the RAPID READER^®^ workstation of PillCam^®^ capsules. Cut-off values have been devised to grade and classify small bowel inflammatory activity, as follows: Lewis Score \<135 corresponds to a normal examination or non-significant inflammation; Lewis Score ≥135 and \<790 corresponds to mild inflammation; and a Lewis Score ≥790 corresponds to moderate to severe activity.

3. Niv score or Capsule Endoscopy Crohn\'s Disease Activity Index (CECDAI) {#sec0015}
==========================================================================

The CECDAI evaluates three endoscopic parameters: inflammation (A, 0--5 points), extent of disease (B, 0--3 points) and strictures (C, 0--3 points), both for the proximal and distal segments of the small bowel based on the transit time of the capsule. The final score is calculated by adding the two segmental scores: proximal (\[A1 × B1\] + C1) + distal (\[A2 × B2\] + C2) -- [Table 2](#tbl0010){ref-type="table"}.Table 2CECDAI (Niv Score).A. Inflammation score0 = None1 = Oedema/hyperemia/denudation (mild to moderate)2 = Oedema/hyperemia/denudation (severe)3 = Bleeding, exudate, aphthae, erosion, ulcer \<0.5 cm4 = Ulcer 0.5--2 cm, pseudopolyp5 = Large ulcer \>2 cmB. Extent of disease score0 = No disease1 = Focal disease (single segment)2 = Patchy disease (2--3 segments)3 = Diffuse disease (\>3 segments)C. Stricture score0 = None1 = Single-passed2 = Multiple-passed3 = Obstruction (non-passage)[^2]

The CECDAI has been validated in a prospective multicentre trial.[@bib0180] Currently, there is no software available for its automatic calculation; however, its calculation is quite easy, thus the CECDAI might eventually be more intuitive and preferable to the Lewis Score for physicians not using PillCam^®^ capsules. No cut-off of inflammatory severity have been validated for the CECDAI, however the values of 3.8 and 5.8 have been pointed as approximately corresponding to the 135 and 790 cut-offs of the Lewis Score, respectively.[@bib0185] The correlation of endoscopic activity indices with clinical activity scores, as well as serum or faecal inflammatory markers, is globally poor.[@bib0190] Faecal calprotectin, which is usually considered as an accurate non-invasive marker of intestinal inflammation, has been shown to correlate more closely with the Lewis Score than with the CECDAI.[@bib0185] This correlation, however, is only moderate[@bib0195]; indeed, while the Lewis Score performs relatively well in describing the paucity of small bowel inflammation at levels of faecal calprotectin \<100 μg/g, at higher levels it seems to have little or no correlation, which means that patients may still benefit of capsule endoscopy to assess for small bowel lesions activity and extension.

4. Practical clinical applications {#sec0020}
==================================

4.1. Suspected Crohn\'s disease {#sec0025}
-------------------------------

Small bowel capsule endoscopy (SBCE) has a very high negative predictive value in patients with suspected Crohn\'s Disease (CD) and non-diagnostic ileocolonoscopy, such that when the capsule is *negative*, a diagnosis of CD can be confidently excluded in up to 96% of cases.[@bib0200] Conversely, the detection of lesions which are suggestive of CD is usually a key element to establish the diagnosis, if there is a consistent clinical context and if non-steroidal anti-inflammatory drugs (NSAIDs) consumption has been adequately excluded for at least one month prior to the capsule.[@bib0205] However, it is important to underline that endoscopic findings are non-specific, no single lesion is pathognomonic of CD, and there is no cut-off value of any endoscopic scoring system above which the diagnosis can be firmly established; indeed, the scores are not discriminative, since they grade inflammatory activity independently from its aetiology. Nonetheless, some studies have shown that small bowel CD is unlikely when the Lewis Score at SBCE is under 135.[@bib0175], [@bib0205], [@bib0210] Alternative diagnoses such as Behçet\'s Disease, tuberculosis, intestinal lymphoma or vasculitis should also be considered and excluded whenever in doubt; in some cases, deep enteroscopy may be valuable to further characterize and take biopsies of the lesions previously identified by the capsule, although this seems not to be routinely necessary.[@bib0140], [@bib0155] The criteria indicated by the *International Conference on Capsule Endoscopy* (ICCE)[@bib0215] aim to optimise the adequate selection of candidates for SBCE among those patients with clinical suspicion of CD. In fact, in order to avoid an *overdiagnosis* of CD it is important that the interpretation of the lesions detected at SBCE takes into account the pre-test probability of CD, which according to the above mentioned ICCE criteria should be based on a conjunction of clinical, analytical and/or imaging suggestive features.

4.2. Established Crohn\'s disease {#sec0030}
---------------------------------

In patients with previously known CD, the initial evaluation of the small bowel should be performed with cross sectional imaging such as CT or MR enterography (CTE or MRE), to allow for a transmural assessment of disease activity, enabling the identification and characterization of strictures, as well as any evidence of extra-luminal disease and complications such as fistulae or abscesses.[@bib0140] SBCE may be useful in some specific clinical scenarios in established CD; however, it should be preceded by small bowel cross sectional imaging and/or a patency capsule to minimize the risk of capsule retention.

### 4.2.1. Investigation of persistent symptoms {#sec0035}

The very high sensitivity of SBCE, even for subtle mucosal lesions, may help to determine if symptoms such as abdominal pain or persistent diarrhoea are in relation with CD activity, or may be otherwise attributable to other concurrent diagnoses, such as irritable bowel syndrome, poor absorption of bile acids, exocrine pancreatic insufficiency or bacterial overgrowth, among others.[@bib0220]

### 4.2.2. Evaluation of disease extent {#sec0040}

The existence of extensive small bowel involvement and/or proximally located lesions are both poor prognostic factors in CD; such findings may influence therapeutic decisions, namely by triggering an earlier initiation of immunosuppressive medication in CD.[@bib0225], [@bib0230], [@bib0235], [@bib0240], [@bib0245] Some recent studies have pointed to the existence of proximal small bowel lesions in up to 50% of patients with CD, and in many cases those are missed by prior small bowel imaging.[@bib0230], [@bib0240] Thus, performing a SBCE should be considered at diagnosis if the clinician considers that the finding of new lesions in the small bowel, not evident in prior cross sectional imaging, could influence treatment decision. In a recent study,[@bib0240] patients with a previous diagnosis of CD were submitted to SBCE; the endoscopic findings directly triggered a therapeutic escalation with initiation of immunosuppressive treatment, especially when lesions were located in the upper segments of the small bowel (6%, 36% and 45% of patients with non-significant, mild and moderate-to-severe lesions, respectively). In another study, treatment was intensified after SBCE in 14.5%, 48.1% and 87.1% of patients with Lewis Score \<135, Lewis Score 135--790 and Lewis Score≥790, respectively.[@bib0190]

### 4.2.3. Evaluation of mucosal healing {#sec0045}

SBCE enables the longitudinal assessment of small bowel mucosal healing, which is an important endpoint of treatment efficacy in CD. The use of validated endoscopic scores, such as the Lewis Score or the CECDAI, may be particularly interesting in this setting, by enabling an objective quantification of the evolution of inflammatory activity, although standard criteria of mucosal improvement and mucosal healing are yet to be established. In a recent prospective study, symptomatic and biochemical response to treatment appeared to be mirrored by endoscopic remission in only 42% of patients with active small bowel CD.[@bib0250] Although there are currently no formal recommendations for the assessment of mucosal healing with SBCE in clinical practice, some groups have already started exploring this issue, and it is becoming an interesting topic for future investigation.[@bib0250], [@bib0255], [@bib0260]

### 4.2.4. Evaluation of post-surgical recurrence {#sec0050}

Ileocolonoscopy, with routine assessment of the Rutgeerts score, remains the gold standard for the evaluation of post-surgical recurrence in CD. The percentage of agreement between ileocolonoscopy and SBCE for the detection of lesions in the neo-terminal ileum has been widely variable in the literature,[@bib0265], [@bib0270] and the prognostic value of the different grades of inflammatory activity detected by the capsule is currently unknown; moreover, although the capsule may detect more lesions in the upper small bowel in a significant proportion of these patients, its clinical significance and prognostic value are currently a matter of debate, requiring further investigation.

5. Conclusions {#sec0055}
==============

SBCE is a useful diagnostic examination, either for the diagnosis and follow-up of patients with CD. The routine use of quantitative endoscopic indices of severity of inflammatory activity has been encouraged by scientific societies, as it may contribute to improve the interpretation of lesions, reducing inter-observer variability and enabling solid comparative data analysis between different patients and between different studies. Thus, it seems very important that the use of a validated endoscopic scoring index should be systematically considered in future studies, potentially influencing in a near future our practical approach either for diagnosis, staging, prognostic evaluation, therapeutic decision and follow-up of patients with CD.
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[^1]: Lewis Score = tertile with highest score (resulting of oedema and ulcers) plus score of stenosis for the entire small bowel.

[^2]: CECDAI = proximal (A1 × B1 + C1) + distal (A2 × B2 + C2).
